Dual process model by Tang, Wai-yee. & Chinese University of Hong Kong Graduate School. Division of Psychology.
Dual Process Model 1 
Running Head: DUAL PROCESS MODEL 
Testing a Dual Process Model in Understanding the Development of Binge Eating 
Behaviors among Chinese Adolescent Boys and Girls in Hong Kong 
TANG Wai-yee 
A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of 
Master of Philosophy 
in 
Psychology 
©The Chinese University of Hong Kong 
August 2001 
The Chinese University of Hong Kong holds the copyright of this thesis. Any person(s) 
intending to use a part or whole of the materials in the thesis in a proposed publication 
must seek copyright release from the Dean of the Graduate School. 
fef I \ a ^ ill 


















Dual Process Model 3 
ABSTRACT 
Existing etiological models of binge eating have focused on either the dieting or the 
negative affect pathway in explaining the development of binge eating. In this study, a 
dual process model integrating both the dieting and the negative affect pathways was 
proposed to explain the development of binge eating. In this model, negative self-
evaluation was hypothesized to contribute to the development of binge eating via two 
interrelated pathways. In the first pathway, negative self-evaluation was hypothesized to 
contribute indirectly to binge eating through the mediation of body dissatisfaction and 
dieting. In the second pathway, negative self-evaluation contributed to binge eating 
through the mediation of negative affect. Dieting was also hypothesized to have a direct 
effect on negative affect. The utility of the proposed dual process model was assessed in 
a sample of Chinese adolescents in Hong Kong. Possible gender similarities and 
differences in the development of binge eating were also investigated. Participants were 
1027 male and 2235 female Hong Kong high school students. They completed measures 
assessing self-esteem, body dissatisfaction, dieting behaviors and attitudes, depression, 
and binge eating. Results indicated that girls reported significantly lower self-esteem, 
higher body dissatisfaction, more dietary restraint, higher depression, and more binge 
eating behaviors than boys did. Multisample path analyses supported the utility of the 
proposed dual process model in explaining the development of binge eating in both boys 
and girls. All paths in the model were equal in magnitude except for the path from body 
dissatisfaction to dieting for which the magnitude of the relationship was greater in girls 
than in boys. The clinical significance of the findings and how the findings can explain 
the gender difference in the prevalence of binge eating were discussed. 
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CHAPTER ONE: INTRODUCTION 
Binge eating is a distinct eating pattern in which the individual consumes a large 
amount of food in a discrete period of time accompanied by a sense of lack of control 
over eating (American Psychiatric Association, 1994). Binge eating is a symptom that is 
commonly observed in eating disorders. It is the cardinal symptom of bulimia nervosa, 
which involves recurrent episodes of binge eating followed by inappropriate 
compensatory purging (self-induced vomiting, laxatives or diuretics use) or nonpurging 
behaviors (fasting or excessive exercise) to avoid the impending weight gain (American 
Psychiatric Association, 1994). It is also the primary symptom of binge eating disorder, 
a newly proposed eating disorder diagnosis in the current version of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 
1994). The major diagnostic criteria of binge eating disorder include recurrent episodes 
of binge eating and the absence of regular compensatory behaviors. 
Binge eating is not a phenomenon uniquely observed in eating disorder patients. 
It is also a prevalent problem in the nonclinical population. For example, based on a 
large-scale multisite study consisting of eight weight control sites samples and three 
community samples, Spitzer and his colleagues (1992) found that 6.3% of the 
community samples engaged in binge eating. These researchers also reported that 
although binge eating was more prevalent in females and in the obese, binge eating was 
observed in both genders and in all weight groups. Although not all of these binge eaters 
met the specific criteria for an eating disorder, a significant amount of them (77.4%) 
experienced marked distress with their binge eating behavior. 
As binge eating causes a significant amount of distress in both the clinical and 
nonclinical populations, much research effort has been devoted to the study of the 
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etiology of binge eating. This research effort has accumulated in the proposal of various 
etiological models for binge eating. Although these etiological models vary in their foci 
and complexity, in a current review of the literature, McManus and Waller (1995) 
conclude that existing models of binge eating are developed along two main themes -
those that conceptualize binge eating as a consequence of dieting/caloric deprivation and 
those that conceptualize binge eating as a consequence of negative affect. In the 
following, both types of models will be reviewed. An integrated dual process model will 
then be proposed to provide an integration of the two types of etiological models so that 
a more comprehensive understanding of the etiology of binge eating behaviors can be 
achieved. 
Binge Eating as a Consequence of Dieting/Caloric Deprivation 
Dieting and binge eating are obviously contradictory behaviors, yet 
paradoxically dieting has been one of the most often cited contributing factors in the 
development of binge eating (Polivy & Herman, 1993). For example, cross sectional 
studies have shown that dieting is correlated with binge eating behaviors (Jansen, van 
den Hout, & Griez, 1990; Stice, Akutagawa, Gaggar, & Agras，2000). Prospective 
studies have also shown that dieting predicts future bulimic symptoms (Greenberg & 
Harvey, 1986; Leon, Fulkerson, Perry, & Early-Zald, 1995) and the onset of bulimic 
pathology (Kendler et al., 1991; Killen et al., 1994). Furthermore, most bulimics report 
that they first start binge eating during a period of self-induced dieting (Hall & Hay, 
1991; Mitchell, Hatsukami, Pyle, & Eckert，1986). Naturalistic and laboratory 
experiments also suggest that dietary restraint may lead to binge eating (Franklin, 
Schiele, Brozek, & Keys，1948; Lowe, 1994; Wardle & Beales, 1988). 
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Fairbum's cognitive-behavioral model of bulimia (Fairbum, 1981, 1985, 1997)， 
which forms the basis of the cognitive-behavioral therapy for bulimia, is one of the most 
comprehensive and well-established etiological models which conceptualizes binge 
eating as a result of dieting. The cognitive-behavioral model asserts that negative self-
evaluation is an important underlying factor in the development of bulimia. It is believed 
that since individuals with low self-esteem are insecure about their performance in 
various domains, they will tend to evaluate themselves largely in terms of their body 
weight and shape. This is because appearance, especially weight, seems to be more 
controllable than many other aspects of life. But with their fundamental negative view of 
themselves, these individuals are inevitably dissatisfied with their weight and shape. 
Hoping to feel better with themselves and perceiving the social reinforcement associated 
with dieting and weight loss, these individuals will attempt to lose weight and start 
dieting. However, the starvation caused by dieting will lead to strong and continuous 
physiological pressure to eat (food craving). Thus, dietary transgressions are likely. 
These minor transgressions are likely to be responded by temporary abandonment of 
food restriction attempts, as the individuals believe that their diets have been violated 
and they are no longer capable to control their intake. Thus, the physiological and 
psychological effects of dieting are likely to lead to binge eating. With the potential 
weight gain brought by binge eating, binge eating will lead to mounting regret and self-
disgust and heightened fear of weight gain and fatness. Therefore, the individuals will 
double their efforts to diet, thereby establishing a vicious cycle. 
Support for the cognitive-behavioral model mainly comes from two sources. The 
first source of support is from the research evidences showing that dieting leads to binge 
eating as reviewed above. The second source of support, which also provides the 
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strongest support for the cognitive-behavioral approach, is from treatment studies on the 
effectiveness of the cognitive-behavioral therapy. For example, after reviewing research 
findings on the effectiveness of cognitive-behavioral therapy in bulimia nervosa, 
Fairbum (1997) concluded that there are consistent findings across studies that 
cognitive-behavioral therapy has a major beneficial effect on all aspects of the 
psychopathology of bulimia nervosa, resulting in marked reductions of binge eating and 
purging, decrease in dietary restraint, and improvement in self-esteem. In addition, the 
cognitive-behavioral therapy has also been found to be effective in reducing the binge 
eating episodes in obese binge eaters (Smith, Marcus, & Kaye, 1992) and binge eating 
disorder patients (Agras et al., 1994). 
Binge Eating as a Consequence of Negative Affect 
Another etiological assumption theorizes that binge eating is the consequence of 
negative affect. Among these models theorizing binge eating as a consequence of 
negative affect, a group of them propose that eating is used as an attempt to regulate 
negative emotions (e.g. Bruch, 1973，Goodsitt，1983; Johnson & Connors, 1987; 
Johnson & Larson，1982; Steinberg, Tobin, & Johnson, 1989) and they are usually 
collectively referred to as the affect regulation model. Different proposals of how binge 
eating can regulate negative affect have been proposed. For example, some researchers 
suggest that binge eating can relieve negative affect as it can provide a distraction to 
existing problems (Herman & Polivy, 1988). Eating is used to keep attention away from 
the distress feelings, at least as long as the eating episode. Similarly, binge eating may 
serve a defensive or masking function (Polivy & Herman，1999). When distressed, an 
individual may use binge eating to convince oneself to misattribute the distress to the 
binge eating. It is because when compared to the actual source of distress, binge eating 
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and being overweight is usually more controllable and manageable. Thus, it is more 
preferable for the individual to mask the real problems with the problem of binge eating. 
In summary, the affect regulation model posits that binge eaters learn to regulate their 
negative affect by eating. The mechanisms of how negative affect is regulated by binge 
eating may be through providing comfort, distraction, or masking. 
Much evidence provides support for the affect regulation model. For instance, 
negative affect is correlated with binge eating in cross-sectional studies (Costanzo, 
Musante, Friedman, Kem, & Tomlinson，1999; Stice et al.，2000). Experimental studies 
also demonstrate that exposure to negative emotional cues can precipitate overeating 
(Patton, 1992; Telch & Agras, 1996). It has also been reported that bulimic patients and 
binge eaters experience increased stress, anxiety, and depression before a binge episode, 
and these negative feelings are reduced during the binge (Abraham & Beumont，1982; 
Hsu, 1990; Lingswiler, Crowther, & Stephens, 1989). Binge eating also provides 
comforting and relaxing feelings and thus may help to reduce negative affect (Hawkins 
& Clement, 1984, Herman & Polivy, 1988). 
In addition to the affect regulation model, the escape model (Heatherton & 
Baumeister, 1991) is another model that conceptualizes binge eating as a consequence of 
negative affect. This model tries to explain binge eating behaviors of dieters by positing 
that binge eating is the result of an attempt to escape form painful self-awareness. It is 
argued that self-perceptions of failure or inadequacy can lead binge eaters to experience 
aversive self-awareness, characterized by negative self-evaluation. This aversive self-
awareness is likely to cause negative affect, such as anxiety and depression. Binge eaters 
will then attempt to escape from the distress by avoiding high-level thinking and narrow 
their focus to the immediate environment. Although this cognitive narrowing allows 
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them to avoid thinking about more meaningful issues, such as self-worth, and thus help 
them to escape from distress, it will lead to release of normal inhibitions, as the high-
level cognitive tasks of reasoning and inhibition are lost. Thus, normal inhibition of 
eating and the long-term goal of weight loss give way to binge eating. 
In summary, the affect regulation model and the escape model are similar in that 
they both view binge eating as a consequence of negative affect. However, the two 
models differ in that the escape model emphasizes that binge eating is used as an escape 
from negative emotions arising specifically from aversive self-awareness while the 
affect regulation model posits that binge eating is used to regulate negative emotions in 
general, not just negative emotions induced by a specific source. 
The Need for an Integrated Model 
As reviewed above, both the claims that binge eating is a consequence of dietary 
restraint and that binge eating is a consequence of negative affect receive substantial 
empirical supports. Studies on binge eating antecedents also show that both caloric 
deprivation and negative affect are frequently reported binge eating antecedents. For 
example, in a naturalistic study using self-monitoring procedures, bulimic females 
reported both caloric deprivation and negative affect prior to engaging in binge eating 
episodes (Davis, Freeman, & Gamer, 1988). In addition, in a cluster analysis of the 
binge eating antecedents in a group of nonpurging female binge eaters, Grilo and his 
colleagues (1994) concluded that there is consistency in the situations that precede binge 
eating at a group level. Specifically, binge eating is either preceded by negative affect 
experienced in solitary situations, or by social situations involving internal food cravings 
and external food cues. However，Grilo and his colleagues stated that this consistency 
does not extend to the individual level. Binge eaters reported no consistency in binge 
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eating antecedents in two successive binge eating episodes. In other words, individuals 
do not binge in response to only one of the two types of situations, but rather both the 
negative affect experienced when alone and the social situations involving internal food 
craving and external food cues trigger binge eating at different times for an individual. 
In summary, research evidences support that both caloric deprivation and 
negative affect may lead to binge eating behaviors. More importantly, an individual may 
binge eat in response to food craving caused by caloric deprivation and by negative 
affect at different times. Existing models, which either conceptualize binge eating as a 
consequence of dieting or as a consequence of negative affect, are therefore unable to 
explain fully the etiology of binge eating behaviors. It is important to integrate the two 
themes in formulating the etiology of binge eating. In view of this, the present study 
proposes a dual process model in predicting binge eating, which conceptualizes binge 
eating both as a result of dieting and as a result of negative affect. 
The Proposed Dual Process Model 
The proposed dual process model of binge eating is presented in Figure 1. 
Conceptualizing binge eating both as a consequence of dieting and as a consequence of 
negative affect, the proposed dual process model hypothesizes that both dieting and 
negative affect can have a direct effect on binge eating. 
Aiming to provide a more comprehensive understanding of binge eating, the 
proposed dual process model of binge eating also tries to integrate the two types of 
existing etiological models of binge eating described above. Thus, components of the 
cognitive-behavioral model, affect regulation model, and the escape model are 
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As reviewed above, both the cognitive-behavioral model and the escape model 
hypothesize that negative self-evaluation is an important underlying factor in the 
development of binge eating behaviors. The only difference between these two models is 
that while the cognitive-behavioral model posits that the influence of negative self-
evaluation on binge eating is mediated by body dissatisfaction and dieting, the escape 
model proposes that negative self-evaluation causes binge eating by the mediation of 
negative affect. Thus, the proposed dual process model states that negative self-
evaluation leads to binge eating via two pathways (the dual process). One of them is the 
dieting pathway. That is, as stated in the cognitive-behavioral model, negative self-
evaluation leads to body dissatisfaction, which then leads to dieting. Then, the 
physiological and psychological effects of dieting lead to the onset of binge eating 
behaviors. The other process concerns the negative affect effect. As stated in the escape 
model, negative self-evaluation leads to binge eating by the mediation of negative affect. 
In addition to the hypothesized pathways described above, a pathway is added 
from dieting to negative affect as research evidences show that dieting may lead to 
negative affect. For example, some researchers proposed that dieting may cause 
depression due to the failures that are often associated with this weight-loss strategy 
(Koenig & Wasserman, 1995; McCarthy, 1990). Indeed, dieting is found to be an 
ineffective approach of losing weight (Heatherton, Polivy, & Herman, 1991). Further, 
experiment has shown that caloric deprivation produces depression, anxiety, and 
irritability (Keys, Brozek, Henschel, Mickelsen, & Taylor, 1950). Dieters also evidence 
increased depression and anxiety relative to controls (Dykens & Gerrard，1986; Rosen, 
Gross, & Vara，1987; Rosen, Tacy, & Howell，1990), and dietary restraint prospectively 
predicts depression (Greenberg & Harvey，1986). Adding this pathway from dieting to 
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depression also provides a possible linkage between the dieting pathway and the affect 
regulation pathway to binge eating, which cannot be studied in models conceptualizing 
binge eating either as the result of dieting or as the result of negative affect. Thus, a 
more comprehensive understanding of the mechanisms leading to binge eating can be 
achieved. 
The Need to Study Etiology of Binge Eating in Males 
Binge eating is less prevalent in males than in females. For example, in a review 
of the published reports on bulimic behaviors in males, Carlat and Camargo (1991) 
reported that the female-to-male prevalence ratios for binge eating (at a frequency of at 
least once weekly) reported in these published reports ranged from 1 to 2.8 and 
clustered in the 1.5-2.0 range. For eating disorders in which binge eating is a prominent 
symptom, the prevalence rates in males are also lower than in females. For example, 
ninety percent or more of the patients presenting for treatment for bulimia are females 
(Fairbum & Beglin, 1990). Similarly, in the community, about 10% to 15% of bulimics 
are males (Carlat & Camargo，1991). It was also reported that as many as three females 
to every two males may have binge eating disorder (Spitzer et al., 1992; Wilson, Nonas, 
& Rosenblum, 1993). Given the lower prevalence of binge eating in males, it is not 
surprising that most of the research and theoretical discussions on binge eating are 
focused on the female population and the male population is underrepresented (Carlat & 
Camargo, 1991; Fairbum, Hay, & Welch，1993; Keel, Klump, Leon, & Fulkerson，1998). 
Thus, whether the existing theories and knowledge about the etiology of binge eating is 
applicable to males awaits to be studied. As a lack of understanding of binge eating in 
males may hinder the diagnosis and treatment of binge eating in males, studies on binge 
eating behaviors in males are important. The study of the etiology of binge eating in 
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males may also help to explain the difference in the prevalence of binge eating between 
males and females. 
As most of the existing knowledge on binge eating are based on females, it is a 
possible direction to study binge eating in males by studying to what extent the existing 
knowledge on binge eating in females are generalizable to males (Keel, Klump, Leon, & 
Fulkerson, 1998). Actually, studies comparing males and females with eating disorders 
indicate that eating disorders in males and females may bear more similarities than 
differences. For example, similarities on demography, symptomatology, comorbid 
psychopathology, and etiology of eating disorders in males and females have been 
reported (e.g., Crisp，Bums, & Bhat，1986; Steiger, 1989; Tanofsky, Wilfley, Spurrell, 
Welch, & Brownell, 1997). These studies suggest that findings based solely upon 
females may generalize to males. 
Objective of the Present Study 
The objective of the present study was to evaluate the utility of the proposed dual 
process model. Specifically, the hypothesized direct and indirect relationships among 
negative self-evaluation, body dissatisfaction, dieting, depression, and binge eating were 
tested in a nonclinical sample of Chinese adolescents using path analysis. This age group 
is selected as adolescence is a major risk period in the development of binge eating 
behaviors and binge eating has been found to emerge typically during late adolescence 
(Striegel-Moore, 1993). Thus, using an adolescent sample can provide a better 
understanding of the etiology of binge eating behaviors. 
To investigate whether the proposed model was applicable to both males and 
females and to locate possible gender differences in the etiology of binge eating, the 
proposed model was tested in both males and females. Based on the literature reviewed, 
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it was hypothesized that the dual process model would be able to explain the 
development of binge eating in females while the applicability of the model in males 
would remain exploratory. 
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CHAPTER TWO: METHOD 
Participants 
The present sample consisted of 1027 male and 2235 female Chinese high school 
students. The participants aged from 12 to 18 years old and the mean ages for boys and 
girls were 14.52 (SD = 1.56) years and 14.64 (SD = 1.50) years respectively. The 
average BMI for the boys and girls were 18.75 (SD = 3.23) and 18.75 (SD = 2.60) 
respectively. They were recruited from five secondary schools located in different 
geographical areas in Hong Kong so as to ensure a representative random sample of the 
Hong Kong high school population. Participation in the present study was voluntary. 
Measures 
Demographic information. Participants reported their sex, age, current weight, and 
current height. Their current Body Mass Index (BMI) was then computed by the 
following formula: weight (kg) / height (m)l 
Self-esteem. Self-esteem was assessed by the Rosenberg Self-Esteem Scale (RSE; 
Rosenberg, 1965). The RSE is a widely used and well-validated scale consisting often 
items assessing global, personal self-esteem. Responses are made on a 4-point Likert-
type rating scale ranging from 1 (strongly disagree) to 4 (strongly agree). Half of the 
items are formulated and scored in the reverse direction. The scores of the 10 items are 
summed up to give a total self-esteem score ranging from 10 to 40. In the present study, 
the original scoring of the RSE was reversed so that higher scores indicate lower self-
esteem. 
Body dissatisfaction. Body dissatisfaction was measured by the Body 
Dissatisfaction subscale of the Eating Disorder Inventory-2 (EDI-2; Gamer, 1991). 
Consisting of nine items, the Body Dissatisfaction subscale assesses one's dissatisfaction 
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with the overall body shape and with the sizes of various regions of the body, such as 
stomach, thighs and buttocks. For each item, participants have to rate how often the item 
applies to them on a 6-point Likert scale ranging from "always" (6) to "never" (1). As 
recommended in the EDI-2 manual (Gamer, 1991)，the responses ranging from 1 to 6 are 
forced into a 4-point scale, with the most extreme response in the "symptomatic" 
direction assigned a score of 3, the immediately adjacent response assigned a score of 2， 
and the next adjacent response assigned a score of 1. The three choices closest to the 
“asymtomatic” direction receive no score so that responses in the asymtomatic direction 
will not aggregate to contribute to a total subscale score reflecting psychopathology. The 
scores of the nine items are summed up to give a total body dissatisfaction score ranging 
from 0 to 27, with higher scores indicating higher body dissatisfaction. 
Dieting. The Drive for Thinness subscale of the EDI-2 (Gamer, 1991) was used to 
assess dietary restraints and concerns. The Drive for Thinness subscale is a seven-item 
measure with items tapping excessive concern with dieting, preoccupation with losing 
weight, and fear of weight gain. The scoring of the Drive for Thinness subscale is the 
same as that of the Body Dissatisfaction subscale. The scores of the seven items of the 
Drive for Thinness subscale are summed up to give a total Drive for Thinness subscale 
ranging from 0 to 21, with higher scores indicating more dietary behaviors and concerns. 
Negative Affect. The Center For Epidemiologic Studies Depression Scale (CES-D; 
Radloff, 1977)，a 20-item instrument assessing the current frequency of depressive 
symptoms, was used to assess negative affect. Respondents are asked to indicate how 
frequently they experience the symptoms described in the item within the past month. 
Responses are made on a 4-point Likert scale ranging from 1 (rarely or none of the time) 
to 4 (most or all of the time). Four of the items are formulated and scored in the reverse 
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direction. The scores of the 20 items are summed up to give a total score ranging from 
20 to 80, with higher scores indicating higher frequency of depressive symptomatology 
and thus greater negative affect experienced. 
Binge eating. Five items of the Eating Symptoms Checklist-21 (ESC-21; Leung, 
1994) concerning binge eating behaviors was used to assess binge eating. Among the 
five items, two items inquire about the frequency of binge eating behaviors. These two 
items are “I had an experience in which I ate uncontrollably until my stomach felt like 
exploding" and “Sometimes，I eat until exhaustion". Participants have to rate these two 
items on a 5-point Likert scale ranging from "never" to "twice or more per week". 
Another item asks whether the participants have the tendency to binge eat and they have 
to choose from a 4-point Likert scale ranging from "very untrue" to "very true". One 
item asks whether the participants would eat much more than others would eat when 
they binge. For this item, they have to rate on a 5-point Likert scale ranging from “I 
never binge” to "always". The remaining item on binge eating assesses the self-hatred 
feelings after binge episodes, for which participants have to choose from a 5-point Likert 
scale ranging from “I never binge" to "always". The scores of the five items are summed 
up to give a total binge eating score ranging from 5 to 24, with higher scores indicating 
more binge eating symptoms. 
Procedure 
The participants were administered the questionnaires by their teachers during 
lessons in the normal timetable. The participants were informed that the purpose of the 
present study was to investigate the eating behaviors of adolescents. They were also 
assured that all the information they provided would only be used for research purposes 
and participation in the study was voluntary. 
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CHAPTER THREE: RESULTS 
Preliminary Analyses 
To ensure that the measured variables were reliable, the coefficients of internal 
consistencies were calculated for each measured variable. Items that had a negative 
item-total correlation (after recoding of the reverse-scored items) in either the male or 
the female sample were discarded from further analyses. As one item of the RSE (“I 
wish I could have more respect for myself) and one item of the Drive for Thinness 
subscale (“I eat sweets and carbohydrates without feeling nervous") yielded negative 
item-total correlations in both the male and female samples, these items were deleted 
from further analyses. The reliabilities of all the measured variables were then 
recalculated and presented in Table 1. The internal consistency of the measured 
variables in both the male and the female samples was satisfactory, with alphas ranging 
from .77 to.87. 
Descriptive Statistics 
Table 1 presents the means and standard deviations of all the measured variables 
for the adolescent boys and girls in the present study. A multivariate analysis of variance 
(MANOVA) test revealed significant overall differences between boys and girls on the 
measured variables, Wilk's lambda = .88, F (7, 2908) = 56.58, p < .001. Subsequent 
univariate analyses of variance (ANOVAs) indicated that on the demographic variables, 
the boys and girls did not differ in their BMI while the girls were older than the boys in 
the present study (n < .05). For the psychological variables, the girls reported 
significantly lower self-esteem, higher body dissatisfaction, more dietary restraint, 
higher depression, and more binge eating behaviors than the boys did (all ps < .05). It 
should also be noted that the score of the girls on the Drive for Thinness subscale of the 
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Table 1 
Means, Standard Deviations, and Coefficients of Internal Consistency of All the 
Measured Variables for the Male and the Female Samples in the Present Study 
M ^ Females F (7,2908) 
n-1027 n=2235  
Variables g M SD a M SD  
BMI -- 18.79 3.29 -- 18.75 2.57 .158 
RSE .82 20.21 4.04 .80 20.66 3.81 8.24** 
BD .75 8.60 5.04 .87 12.46 6.94 223.13*** 
DT .70 1.31 2.52 .81 3.99 4.36 293.15*** 
CES-D .87 37.40 8.66 .87 38.29 8.67 6.46* 
ESC-BE .77 7.49 3.06 .82 8.54 3.73 54.08*** 
Note. BMI = Body Mass Index, RSE = Rosenberg Self-Esteem Scale, BD = Body 
Dissatisfaction subscale of the EDI-2, DT = Drive for Thinness subscale of the EDI-2, 
CES-D = the Center For Epidemiologic Studies Depression Scale, ESC-BE = Binge 
Eating score from the ESC-21. 
*n<.05, <.01,***2<.001. 
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EDI-2 doubled that of the boys, indicating that dietary restraints and concerns were more 
prevalent in girls than in boys. 
Correlational Analyses 
Intercorrelations among the target variables for both the male and the female 
samples are presented in Table 2. In both the male and the female samples, lower self-
esteem was associated with higher body dissatisfaction (r = .26 for males and r = .23 for 
females) and higher depression (r = .59 for males and r = .57 for females). Higher body 
dissatisfaction was also correlated significantly with more dietary restraint (r = .37 for 
males and r = .64 for females). In addition, more dietary restraint was correlated with 
higher depression (r = .23 for males and r = .25 for females) and more binge eating (r 
=.30 for males and r = .39 for females). Lastly, higher depression was associated with 
more binge eating (r = .22 for males and r = .25 for females). 
In summary, the results of correlational analyses in both the male and the female 
samples provided preliminary evidence for the hypothesized relationships among the 
target variables as proposed in the dual process model and allowed for further analyses 
to examine the hypothesized effects. 
Multisample Path Analyses 
Using the EQS 5.7b program (Rentier, 1998) and maximum likelihood 
estimation, multisample path analyses were conducted to test the proposed dual process 
model of binge eating in both the male and the female samples in the present study. The 
major advantage of using multisample analyses is that it allows simultaneous estimation 
of all parameters of a hypothesized model in multiple groups. Thus, the model fit of a 
hypothesized model in multiple groups can be tested simultaneously in a single test. 
Further, by imposing equality constraints on model parameters, the extent to which the 
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Table 1 
Zero-Order Correlation Matrix for the Target Variables in the Male and the Female 
Samples 
Wiables RSE BP DT CES-D E S C - B ^ 
RSE -- .26 .12 59 .12 
BD .23 - .37 .20 .13 
DT .12 .64 -- .23 .30 
CES-D .57 .24 .25 - .22 
ESC-BE .29 .39 .25 -
Note. Correlation coefficients for the male sample (n = 1027) were presented above the 
diagonal; correlation coefficients for the female sample (n = 2235) were presented below 
the diagonal. RSE = Rosenberg Self-Esteem Scale, BD = Body Dissatisfaction subscale 
of the EDI-2，DT = Drive for Thinness subscale of the EDI-2, CES-D = the Center For 
Epidemiologic Studies Depression Scale, ESC-BE = Binge Eating score from the ESC-
21. All correlations were significant at the g = .001 level. 
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hypothesized model is invariant across groups can be studied (Raykov & Marcoulides, 
2000). 
As suggested by Hoyle and Panter (1995)，multiple fit indices were considered 
when evaluating the tested models. Correspondingly, five fit indices were chosen to 
evaluate the model fit in the present study. First, the chi-square test was used as an 
absolute fit index to indicate the overall fit of the predicted model to the observed 
covariance matrix. A non-significant chi-square value indicates that there is not a 
statistically significant difference between the observed data and the hypothesized model, 
thus indicating a good model fit. However, this test is highly sensitive to sample size, so 
that when the sample size is large, the proposed model tends to be rejected even if the 
data show only minor deviations from the model. Under this limitation, this test was still 
selected as one of the fit indices because significance tests on the change in chi-square 
per degree of freedom can indicate the relative fit of nested models with differing 
complexity or with different equality constraints imposed in multisample analyses 
(Rentier & Bonett, 1980). 
A second absolute index of fit reported was the goodness-of-fit index (GFI; 
Joreskog & S^jrbom, 1984), which is analogous to the multiple correlation squared in 
multiple regression, with values greater than .90 indicating good model fit. Incremental 
fit indices, which assess the degree to which the predicted model is superior to the null 
or independence model, were also considered. Specifically, the non-normed fit index 
(NNFI; Rentier & Bonett，1980) and the comparative fit index (Rentier, 1990) were 
reported. Both the nonnormed fit index (NNFI) and comparative fit index (CFI) are 
relatively robust across sample size compared with other fit indices (Bentler, 1990). A 
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value of these two indices in the upper .80s to .90s indicates acceptable fit (Rentier, 
1992). 
Lastly, the root mean square error of approximation (RMSEA) was reported The 
RMSEA is a measure of discrepancy per degree of freedom. The RMSEA lies in the 0 to 
1 range. Values larger than .1 are indicative of poor-fitting models. Values ranging 
from .05 to .08 represent reasonable fit while values below .05 indicate a close fit 
(Browne & Cudeck, 1993). 
To test whether the proposed dual process model represented in Figure 1 could 
be used to explain the development of binge eating behaviors in both adolescent boys 
and girls, a multisample path analysis was conducted specifying the proposed dual 
process model for estimation in both groups (Model 1). Results indicated that the 
proposed dual process model fitted the data well in both the male and the female 
samples, (8, N = 3262) = 11.29, 2� .05，GFI = 1.0, NNFI = 1.0，CFI = 1.0，RMSEA 
=.01. Inspection of the path coefficients also revealed that in both samples, the path 
coefficients were all significant at the n = .05 level. In summary, the proposed dual 
process model provided a good explanation of the data in both the male and the female 
samples and all the hypothesized relationships were confirmed in both samples. 
Further analyses were then conducted to examine similarities and differences 
between boys and girls on the hypothesized relationships among the variables as stated 
in the proposed dual process model. Although the multisample path analysis confirmed 
that the proposed dual process model was applicable to both boys and girls, the 
magnitudes of the hypothesized relationships among the variables could be similar or 
different between boys and girls. To examine to what extent the hypothesized 
relationships among the variables in the proposed dual process model were invariant 
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across boys and girls, a sequence of multisample analyses were thus conducted. In these 
analyses, more and more equality constraints were progressively imposed. After each set 
of constraints was added, a chi-square difference test was performed between the less 
restrictive and the more restrictive model. As the more restrictive model was nested 
within the less restrictive model, a nonsignificant chi-square change indicated that there 
was no significant loss in model fit by constraining parameters across the groups and 
one can proceed to a more restricted model. If a significant chi-square difference was 
found, the Lagrange multiplier test (LM test, Bentler, 1989) was used to locate the 
specific parameters that were different across groups and the across-group parameter 
constraints on these parameters were released. 
Firstly, to test whether the magnitudes of the direct and indirect effects of dieting 
and negative affect on binge eating were the same across boys and girls, three equality 
constraints were imposed on the following paths: (1) the path from dieting to binge 
eating, (2) the path from negative affect to binge eating, and (3) the path from dieting to 
negative affect. This model (Model 2) adequately fitted the data in both samples, x^ (U, 
N = 3262) = 16.22, n > .05, GFI = 1.0, NNFI = 1.0, CFI = 1.0，RMSEA = .01. When 
compared with the model with no constraints (Model 1), this model did not showed a 
significant loss in model fit, x^ = 4.93, df = 3，n >.05. Thus, the impacts of the direct 
and indirect effects of dieting and negative on binge eating were the same across boys 
and girls. 
Additional equality constraints were then imposed on the remaining paths in the 
model to test whether the model was totally invariant across groups. Specifically, 
equality constraints were imposed on the following paths in addition to the three paths 
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constrained in the previous model: (1) the path from negative self-evaluation to body 
dissatisfaction, (2) the path from negative self-evaluation to negative affect, (3) the path 
from body dissatisfaction to dieting. This model (Model 3) yielded an acceptable model 
fit across the two samples, f (14, N = 3262) = 142.74, n < .05, GFI = .98, NNFI = .94， 
CFI = .96, RMSEA = .06. However, when compared with the previous model with three 
constraints (Model 2), this model showed a significant loss in model fit，x^ = 126.52， 
df = 3, 2 < .05. The LM test was then consulted to locate the specific parameters that 
were different across groups. Results indicated that the path from body dissatisfaction to 
dieting accounted for the difference between boys and girls in the full constraints model. 
The across-group equality constraint on this path was thus released in the subsequent 
model (Model 4). This model fitted the data well in both groups, f (13, N = 3262)= 
18.17, n > .05，GFI = 1.0, NNFI = 1.0, CFI = 1.0，RMSEA = .01. In addition, when 
compared with the less restrictive model with three equality constraints imposed on the 
direct and indirect paths from dieting and negative affect to binge eating (Model 2), 
Model 4 did not showed a significant loss in model fit, x : = 1.95， df = 2，2 >.05. 
Thus, all paths in the proposed model could be considered the same across groups except 
for the impact of body dissatisfaction on dieting. Figure 2 presents the structural paths 
and the standardized path coefficients for the final model (Model 4). All direct and 
indirect path coefficients in this model were significant for both groups. 
The standardized direct, indirect, and total effects in the final model (Model 4) 
were summarized in Table 3. In both boys and girls, negative self-evaluation had direct 
effect on body dissatisfaction (standardized path coefficients for boys and girls = .30，.21 
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Table 1 
Standardized Direct, Indirect, and Total Effects in the Final Dual Process Model for 
Both the Male and the Female Samples 
Effects — 
Variables Direct Indirect Total 
Body Dissatisfaction 
Self-esteem Problems .30 (.21) -- (--) .30 (.21) 
Dieting 
Self-esteem Problems -- (--) . 11 (. 13) Al (.13) 
Body Dissatisfaction .38 (.64) -- (--) -38 (.64) 
Negative Affect 
Self-esteem Problems .58 (.54) .01 (.02) .59 (.56) 
Body Dissatisfaction -- (--) .04 (.12) .04 (.12) 
Dieting .11 (.18) --(--) .11 (.18) 
Binge Eating 
Self-esteem Problems -- (--) .13 (.13) .13 (.13) 
Body Dissatisfaction -- (--) . 10 (.24) . 10 (.24) 
Dieting .25 (.35) .02 (.03) .27 (.38) 
Negative Affect .18 (.15) -j^t：} (.15) 
Note. All direct and indirect effects were significant at 2 < .05 or less. 
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their bodies. This body dissatisfaction then had a direct effect on dieting (standardized 
path coefficients for boys and girls = .38, .64 respectively). Dieting had a direct effect on 
binge eating (standardized path coefficients for boys and girls = .25, .35 respectively) 
and an indirect effect mediated by negative affect on binge eating (standardized path 
coefficients for boys and girls = .02, .03 respectively). Negative self-evaluation also had 
a direct effect on negative affect (standardized path coefficients for boys and girls 
=.58, .54 respectively). Boys and girls who reported lower self-esteem experienced 
more negative affect. This negative affect then had direct effect on binge eating 
(standardized path coefficients for boys and girls = .18, .15 respectively). Boys and girls 
who experienced more negative effect also reported more binge eating behaviors. Except 
for the path from body dissatisfaction to dieting for which the magnitude of the 
relationship was greater in females than in males, the remaining paths in the model were 
equal in magnitude for both boys and girls. In addition, the proposed model accounted 
for more variance of binge eating in females (17%) than in males (11%). 
In summary, results suggested that negative self-evaluation contributes indirectly 
to binge eating via two processes. Firstly, negative self-evaluation contributes directly to 
negative affect and the development of body dissatisfaction. Body dissatisfaction then 
contributes to the engagement in dieting behaviors. Dieting behaviors then increase the 
likelihood of adolescent boys and girls to develop binge eating behaviors. Secondly, 
negative self-evaluation contributes directly to negative affect. Negative affect then 
increases the risk of adolescent boys and girls in developing binge eating behaviors. 
Results also showed that these two processes are not independent, as dieting further 
indirectly increases the risks of adolescent boys and girls in developing binge eating 
behaviors by contributing to higher level of negative affect experienced. 
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CHAPTER FOUR: DISCUSSION 
The present study evaluated a proposed dual process model in understanding the 
development of binge eating in adolescents. To provide a more comprehensive 
understanding for the development of binge eating, the dual process model integrates the 
two main themes in the existing etiological models of binge eating -- binge eating as a 
consequence of dietary restraint and binge eating as a consequence of negative affect, in 
understanding the development of binge eating behaviors. Components of some existing 
etiological models of binge eating, including the cognitive-behavioral model, the affect 
regulation model, and the escape model are also incorporated into the dual process 
model. 
Overview of the Main Findings 
Results provided consistent support for the dual process model of binge eating. 
All the hypothesized relationships among the target variables were confirmed in both the 
male and female adolescent samples. As predicted in the dual process model, negative 
self-evaluation contributed to the development of binge eating behaviors via two 
interrelated pathways (the dual process). The first pathway is the dieting pathway. 
Results indicated that negative self-evaluation had an indirect effect on binge eating 
mediated by body dissatisfaction and dieting. Specifically, negative self-evaluation 
contributed directly to the development of body dissatisfaction. Body dissatisfaction 
then had a direct effect on dieting, which then contributed directly to the development of 
binge eating. The second pathway is the negative affect pathway. Results showed that 
negative self-evaluation also had an indirect effect on binge eating mediated by negative 
affect. Specifically, negative self-evaluation contributed directly to the experience of 
negative effect, which then contributed directly to the development of binge eating. 
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Results also suggested that the contribution of negative self-evaluation to binge eating is 
completely mediated by the two processes, as no direct effect from negative self-
evaluation to binge eating was found. Further, results also indicated that the two 
pathways were not independent as dieting had a direct effect on negative affect and an 
indirect effect on binge eating mediated by negative affect. 
The Dieting Pathway 
One main theme in the existing etiological models of binge eating is that binge 
eating is conceptualized as a consequence of dietary restraint. Consistent with this 
conceptualization, the present study found a direct effect of dieting on binge eating. 
The direct effect of dieting on binge eating is consistent with previous studies 
which have shown that dieting predicts future bulimic symptoms (Greenberg & Harvey, 
1986; Leon，Fulkerson, Perry, & Early-Zald, 1995) and experiments suggesting that 
dietary restraint may lead to binge eating (Franklin, Schiele, Brozek, & Keys，1948; 
Wardle & Beales, 1988). This direct effect of dieting on binge eating is also consistent 
with the notion of the set point theory (Bennett, 1984; Keesey, 1986). According to the 
set point theory, each body has its own natural weight (set point) that it strives to achieve 
and maintain. Deviations of the body weight from this set point will then trigger some 
compensatory physiological mechanisms of the body to return the body to its set point. 
Thus, when a person diets and his/her weight falls below the set point, the body may 
change metabolically so as to resist further weight loss and facilitate weight gain. 
According to the set point theory, binge eating may then be one natural response by the 
body to the individual's attempts to lose weight by dieting. 
To understand more about the dieting pathway to binge eating, components of 
the cognitive-behavioral model, a well-established etiological model of binge eating 
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conceptualizing that binge eating is a consequence of dieting, is integrated in the dieting 
pathway of the proposed dual process model. The present results provided support for 
the cognitive-behavioral model, which proposes that negative self-evaluation and body 
dissatisfaction are important variables leading to dieting, which then leads to binge 
eating. Consistent with the predictions of the cognitive-behavioral model, negative self-
evaluation was found to have a direct effect on body dissatisfaction. Body dissatisfaction 
then had a direct effect on dieting, which then had a direct contribution to the 
development of binge eating. As most of the current supports for the cognitive-
behavioral model come from treatment studies, the present results can provide further 
support for the model for its utility in explaining the development of binge eating in a 
nonclinical sample. 
In addition, the dieting pathway identified in the dual process model is also 
consistent with previous studies on the development of eating disordered behaviors in 
adolescent girls. For example, in a longitudinal study, Thompson and his colleagues 
(1995) reported that poor body image predates dieting, which then leads to bulimic 
syndrome in adolescent girls. Huon (1994) also reported that girls who are dissatisfied 
with their weight and who are dieting are more likely than girls who are satisfied with 
their weight and who are rarely or not dieting to report having a severe binge eating 
problem. 
The Negative Affect Pathway 
In addition to the dieting pathway, the present study also identified a negative 
affect pathway in the development of binge eating. Specifically, the present results 
indicated that negative self-evaluation had a direct effect on negative affect, which then 
had a direct effect on binge eating. 
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The direct effect of negative affect on binge eating is consistent with the 
prediction of the affect regulation model, which states that binge eating is used to 
regulate negative emotions. This finding is also consistent with previous studies which 
reported that negative affect predicts disordered eating in adolescent boys and girls 
prospectively (e.g., Leon, Fulkerson, Perry, Keel, & Klump, 1999; Stice et a l , 2000). 
The indirect effect of negative self-evaluation on binge eating via the mediation 
of negative affect also lends support to the escape model of binge eating, which states 
that binge eating is used as an escape from negative emotions caused by negative self-
awareness. Consistent with the escape model, the present results found a direct effect of 
negative self-evaluation on negative affect and an indirect effect of negative self-
evaluation on binge eating mediated by negative affect. This finding is also consistent 
with laboratory experiments which demonstrate that distress caused by ego threats 
(threats to an individual's sense of self-esteem) trigger disinhibited eating in dieters 
(Heatherton, Herman, & Polivy，1991; Polivy & Herman, 1999). 
The Dual Process 
Different from existing models of binge eating which either conceptualize binge 
eating as a consequence of dietary restraint or as a consequence of negative affect, the 
dual process model proposed in the present study hypothesizes that both the dietary 
restraint and negative affect pathways are important in understanding the development 
of binge eating. As described above, the present results provided support for the dual 
process hypothesis as negative self-evaluation showed independent indirect effects on 
binge eating thorough both dietary restraint and negative affect. Thus, both pathways 
exert a unique effect on binge eating beyond the effect of the other pathway. 
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The inclusion of both the dieting and the negative affect pathways in the dual 
process model provide for a more complete account of the development of binge eating 
than models that focus on either the dieting or the negative affect pathway. For example, 
Beebe (1994) has criticized that binge eating models focusing on the dieting pathway in 
predicting binge eating have failed to explain the motivation behind binge eating or what 
benefits binge eating has for the individual, and thus are unable to explain why binge 
eaters engage in and maintain this self-defeating behavior. The inclusion of the negative 
affect pathway in the dual process model can help to solve this problem as the affect 
regulation function of binge eating can provide a possible motivation for why binge 
eaters engage in and maintain the self-harming binge eating behavior. That is, binge 
eaters maintain their self-defeating binge eating behaviors through the process of 
negative reinforcement as binge eating reduces the experience of an aversive state 
(negative affect). 
Furthermore, conceptualizing binge eating both as a result of dieting and as a 
result of negative affect is also consistent with the finding that both caloric deprivation 
and negative affect are reported by bulimics as antecedents preceding a binge episode 
(Davis, Freeman, & Gamer，1988). The dual process is also consistent with the finding 
that individual binge eaters may binge eat in response to both food craving caused by 
dietary restraint and by negative affect at different times (Grilo，Shiffman, & Carter-
Campbell, 1994). 
As the dual process model includes both the dieting pathway and the negative 
affect pathway, it allows the investigation of the interrelations of the two pathways. 
Results indicated that the two pathways are not independent, rather, dieting was found to 
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have a direct effect on negative affect. This direct effect may have been caused by 
repeated failures of dieting to lose weight. 
Dieting is an ineffective approach to lose weight as every individual has a set 
point weight. When a person diets and his/her weight falls below the set point, the body 
may change metabolically so as to resist further weight loss and facilitate weight gain. 
Weight loss also becomes progressively more difficult as metabolic changes will lead to 
more efficient processing of food intake (Bennett, 1984; Heatherton, Polivy, Herman, 
1991). Repeated diet failures are then likely to cause depression (McCarthy, 1990). 
In addition, the caloric deprivation induced by dieting may cause negative affect. 
For example, laboratory experiment has shown that caloric deprivation produced 
depression, anxiety, and irritability in human participants (Keys et al., 1950). Dietary 
restraint is also found to predict depression prospectively (Greenberg & Harvey, 1986). 
Negative Self-Evaluation as an Underlying Factor 
The present results underline the role of negative self-evaluation in the 
development of binge eating behaviors. Results suggest that negative self-evaluation 
may be an underlying factor leading to the development of binge eating behaviors. On 
the one hand, a negative self-evaluation may make an individual vulnerable to body 
dissatisfaction, which in turn leads to dieting and consequently to binge eating. On the 
other hand, negative self-evaluation may induce negative affect, which may then trigger 
binge eating in the individual as an attempt to avoid or to reduce the negative affect. 
Thus, results suggest that negative self-evaluation may be viewed as an underlying 
vulnerability that predisposes an individual to specific triggers for binge eating (dieting 
and negative affect). The lack of a direct effect of negative self-evaluation on binge 
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eating also suggests that the effect of negative self-evaluation on binge eating seems to 
be totally mediated by its effects on dieting and negative affect. 
The finding that negative self-evaluation may be an important underlying factor 
of binge eating is consistent with findings of previous studies. For example, Johnson and 
Connors (1987) indicated that low self-esteem is one of the most prominent 
psychological features found among bulimic women. Similarly, bulimic women indicate 
self-concept deficits on various psychological measures (Gamer, Garfinkel, & 
O'Shaughnessy, 1985). Low self-esteem is also found to correlate with binge eating 
(Beebe, Holmbeck, Albright, Noga, & DeCastro, 1995; Mitchell & Mussdl, 1995). 
More importantly, low self-esteem has been found to predate the onset of bulimia in 
clinical cases (Gamer & Gamer，1986) and the onset of disordered eating behaviors in 
adolescent girls (Attie & Brooks-Gimn, 1989). All these studies point out that a poor 
self-image is a prominent feature of binge eaters and it may be an important underlying 
cause of binge eating. 
Gender Similarities and Differences 
One purpose of the present study was to locate gender similarities and 
differences in the development of binge eating behaviors. Results supported the utility of 
the dual process model in explaining the development of binge eating in both adolescent 
boys and girls. All the hypothesized pathways in the dual process model were supported 
in both the male and the female samples. Thus, as proposed in the dual process model, 
results support that negative self-evaluation, body dissatisfaction, dieting, and negative 
affect are common risk factors to binge eating in both adolescent boys and girls. Also, in 
both boys and girls, negative self-evaluation contributes to binge eating via the dieting 
pathway and the negative affect pathway. 
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These similarities between the adolescent males and females in the development 
of binge eating behaviors are consistent with previous studies that investigated binge 
eating behaviors and its correlates in males and females. For example, Ross and Ivis 
(1999) reported that binge eating is associated with lowered self-esteem, body 
dissatisfaction, and depression in adolescent males and females. Further, dieting and 
negative emotions were found to be important predictors of binge eating in both men 
and women in a regression analysis (Costanzo, Musante, Friedman, Kem, & Tomlinson， 
1999). Similarly, negative affect predicted development of disordered eating in both 
adolescent boys and girls in a longitudinal study (Leon, Fulkerson, Perry, Keel, & 
Klump, 1999). Researchers have also proposed that similar to females, feelings of 
worthlessness and inadequacy in males may lead to concern and dissatisfaction of 
weight and shape and dieting in males (Ussery & Prentice-Dunn, 1992). Taken together, 
the present results are consistent with previous studies in identifying negative self-
evaluation, body dissatisfaction, dieting, and depression as important factors in the 
development of binge eating behaviors in both males and females. 
Although the same processes were found to explain the development of binge 
eating in adolescent boys and girls, further information about gender similarities and 
differences in the development of binge eating can be obtained by investigating whether 
the impact of the processes differ across gender groups. Results indicated that the 
magnitudes of all the paths in the dual process model were the same across boys and 
girls, except for the impact of body dissatisfaction on dieting. Specifically, body 
dissatisfaction was found to have a greater impact on dieting in girls than in boys. 
The finding that body dissatisfaction has a greater impact on dieting in girls than 
in boys may be explained by the fact that while dieting is a prevalent method of weight 
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loss in females, doing physical exercises is more often used by males for weight loss 
(Drewnowski, Kurth, & Krahn, 1995; Drewnowski & Yee, 1987). Similarly, there is 
evidence that social reinforcements for dieting behaviors differ between males and 
females. For example, it was reported that magazines that had predominantly female 
readership had 11 times as frequent mention of diets or methods of dieting compared to 
magazines read predominantly by males (Andersen, 1990). Taken together, the lower 
popularity of dieting as a weight loss strategy in males and the smaller amount of social 
reinforcement on dieting in males suggest that body dissatisfaction may be less likely to 
lead to dieting behaviors in males than in females. 
Besides the gender difference observed in the magnitude of the impact of body 
dissatisfaction on dieting, another gender effect was found on the mean level differences 
in the risk factors to binge eating identified in the dual process model. Specifically, 
adolescent girls scored higher on the risk factors of negative self-evaluation (lower self-
esteem), body dissatisfaction, dieting, and negative affect. Correspondingly, girls also 
had a higher binge eating score. 
These mean differences between the two gender groups were consistent with 
previous findings. For example, as described above, the lower score of males on dieting 
may be due to the fact that doing physical exercises, rather than dieting, is more often 
used by males than females to lose weight (Drewnowski, Kurth, & Krahn, 1995; 
Drewnowski & Yee, 1987). Indeed, the prevalence of dieting is lower in males than in 
females. Most studies comparing dieting behaviors in males and females have focused 
on college students and have found that about one-half as many men diet as women. The 
prevalence estimates range from 10% to 40% in men and from 60% to 90% in women 
(Carlat & Camargo，1991). In addition, in a study of dieting behaviors in 2525 
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adolescents, 38% of the girls and 12% of the boys in the sample were classified as 
intermediate dieters while 7% of the girls and 1% of the boys were extreme dieters 
(Patton, Carlin, Shao，& Hibbert, 1997). 
The higher level of body dissatisfaction in females is also consistent with 
previous studies. For example, in a study on body image satisfaction in adolescents, 
Wright (1989) found that boys are more satisfied with their body parts than girls in 
general and such discrepancy was found at all age levels ranging from 11 to 18 years. In 
addition, the physical changes in puberty may account for the gender difference in body 
dissatisfaction in adolescent males and females. Before puberty, girls have 10% to 15 % 
more fat than boys, but after puberty girls have almost twice as much as fat as boys 
(Marino & King, 1980). As being fat is not preferred in both genders (Keamey-Cooke & 
Steichen-Asch, 1990; Rand & Wright, 2001), the greater accumulation of fat of girls 
during adolescence may account for their greater body dissatisfaction. The higher body 
dissatisfaction in girls may also help to account for the lower prevalence of dieting in 
males. ‘ 
Concerning the gender difference in self-esteem and depression, Striegel-Moore 
(1995) suggests that the observation of a lower level of self-esteem and a higher level of 
depression in adolescent girls than in adolescent boys may be explained by the gender 
difference in the level of self-consciousness in adolescence. During adolescence, self-
awareness and self-reflection increase markedly. Much of this heightened self-awareness 
is focused on the interpersonal domain and social comparison with peers becomes 
common. As adolescent girls generally have a higher level of self-consciousness than 
adolescent boys, adolescent girls worry more about how others think of them and are 
more insecure about their social performance. Thus, the higher level of self-
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consciousness in adolescent girls makes them more vulnerable than adolescent boys to 
the development of low self-esteem and depression. Finally, for the gender difference in 
the binge eating score, the higher score of binge eating in girls than in boys is consistent 
with the higher prevalence of binge eating observed in females (e.g., Carlat & Camargo, 
1991). 
Taken together, the patterns of gender similarities and differences observed in 
the present study may provide hints on the lower prevalence of binge eating in males 
than in females (e.g. Carlat & Camargo, 1991) and the higher score of binge eating 
observed in females in the present study. Specifically, as the processes underlying the 
development of binge eating are essentially the same across both genders, the gender 
differences in the mean levels of the risk variables may explain why females are more 
vulnerable to the development of binge eating. The higher prevalence of binge eating in 
females is probably resulted from their lower level of self-esteem, higher level of body 
dissatisfaction, greater dietary concerns and engagement in dieting behaviors, and higher 
level of negative affect. In other words, females show a more risky profile on the risk 
factors to binge eating and thus are more vulnerable to the development of binge eating. 
In addition, the greater impact of body dissatisfaction on dieting in females may also 
make females more vulnerable to the development of binge eating via the dieting 
pathway. Thus, the present study suggests that the gender difference in the prevalence of 
binge eating is not due to there being different risk factors of binge eating across genders 
or the existence of different natures of relationships among the risk factors. Rather, the 
higher prevalence of binge eating in females may be explained by the higher mean levels 
of risk variables observed in females. 
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In summary, the present study suggests that the processes underlying the 
development of binge eating in males and females are more similar than different. Thus, 
consistent with previous studies which suggest that eating disorders in males and 
females bear more similarities than differences (e.g. Steiger, 1989; Tanofsky et al., 
1997), the present results suggest that existing knowledge of binge eating in females 
may be generalizable to males. 
Implications on Prevention Programs 
As the present study has employed a nonclinical adolescent sample, the present 
results may offer useful information for the development of prevention programs for 
binge eating in adolescents. Since adolescence is a major risk period for the 
development of binge eating behaviors (Striegel-Moore, 1993), prevention programs of 
binge eating targeted at early adolescents may be helpful in reducing the prevalence of 
binge eating. The higher prevalence of binge eating in females (e.g., Carlat & Camargo, 
1991) and the present finding that adolescent girls scored higher than adolescent boys on 
the risk variables to binge eating also suggest that such prevention programs may be 
particularly helpM for adolescent girls. 
The present findings may provide some helpful information in designing such 
prevention programs. First, as body dissatisfaction is an important predictor to dieting 
behaviors (especially for girls) and dieting can contribute to the development of binge 
eating, education on healthy attitudes about body weight and shape is needed. A strong 
emphasis on the health risks associated with dieting is also highly important. As pointed 
out by Brownell (1991), the general public misperceive that the body is infinitely 
malleable. It is generally believed that with the right combination of dieting plans and 
physical exercises, one can achieve the ideal slim body shape glorified in the mass 
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media and popular culture. Lacking an understanding of one's biological limitations on 
the malleability of body weight and shape will then make an individual become more 
vulnerable to engage in repeated dieting and thus become more susceptible to the 
development of binge eating. 
In addition, as the present findings also point out that the use of eating as an 
escape from negative emotions is another way that may lead to the development of binge 
eating in an individual, prevention programs can also try to teach adolescents to develop 
adaptive coping strategies of dealing with one's negative emotions. 
Clinical Implications 
Although the present study has employed a nonclinical sample, the present 
results may also provide some implications on clinical binge eating behaviors. For 
example, the present results may provide a possible explanation on the self-maintaining 
cyclical nature of the self-defeating binge eating behaviors in binge eaters. Specifically, 
as stated in the dual process model, the internal food craving caused by dieting and the 
need to manage negative affect are two important triggers of binge eating. The binge 
eater is motivated to eat so as to satisfy the internal food craving and to self-soothe. 
Although binge eating may satisfy these two aims in the short run, the act of binge 
eating is counterproductive to these two aims in the long run. On the one hand, although 
binge eating can help to satisfy the internal food craving induced by dieting in the short 
term, the potential weight gain brought by the binge eating will require the binge eater to 
redouble the efforts to diet and thus increase the chance of further food craving and 
potential binge episodes. Also, as binge eating represents a violation of dieting efforts, 
the binge eating may lead to self-disgust and regret in the individual, thus increasing the 
susceptibility of the individual to binge eat as a mood regulation strategy. On the other 
Dual Process Model 44 
hand, although negative emotions may reduce during the binge (e.g., Abraham & 
Beaumont, 1982; Hsu, 1990)，binge eaters may experience increased guilt, disgust, and 
depression after the binge eating episode (e.g., Abraham & Beaumont, 1982; Elmore & 
De Castro, 1990; Hsu, 1990). Thus, in one way, the short-term consequences of the 
immediate satisfaction of the internal food craving caused by hunger and the immediate 
relief of negative emotions brought by the binge eating provide reinforcements for 
further binge eating and help maintain the behavior. In another way, the long term-
consequence of binge eating will aggravate the initial triggers, thereby maintaining this 
self-defeating behavior in binge eaters. 
The dual process model may also provide implications on the treatment of binge 
eating. Firstly, consistent with previous findings (e.g., Davis et al., 1988; Grilo et al., 
1994), the dual process model identifies both the food craving induced by dietary 
restraint and negative affect as important triggers of binge eating. Thus, for treatment of 
binge eating to be successful, it is important to address both issues in the therapy. Not 
only is it important for the clinician to help the patient to accept his/her body and to 
teach him/her the aversive consequences of dieting, it is also helpful to teach him/her 
how to cope effectively with emotional upsets and distress. Teaching the individual how 
to cope with his/her emotions is especially important as binge eaters tend to perceive 
daily hassles as more stressful (Crowther, Sanftner, Bonifazi, & Shepherd，2001) and 
they generally lack appropriate mechanisms to cope with stress and/or their existing 
coping mechanisms are usually ineffective (Fitzgibbon & Kirschenbaum, 1991). The 
importance of teaching binge eaters effective coping skills is also highlighted by the 
finding that over a 20-month period, the alleviation of disordered eating patterns in 
binge eaters and bulimics was often associated with an increase in substance abuse 
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(Yager, Landsverk，Edelstein, & Jarvik, 1988). This finding suggests that although these 
individuals may have stopped to use binge eating to cope with their negative emotions, 
with a lack of effective coping skills, they may have turned to other ineffective and even 
more self-constructive coping strategies, such as substance abuse, to escape from their 
negative emotions. 
The second implication on the treatment of binge eating is that although both the 
food craving induced by dieting and negative affect are identified as important triggers 
of binge eating, the present study also suggests that these triggers are motivated by the 
underlying predisposing factor of negative self-evaluation. The pervasive sense of self-
inadequacy underlies the motivations for the binge eater's dieting attempts and the need 
to regulate negative affect by binge eating. Thus, although therapies focusing on trying 
to modify the patients' dissatisfaction towards the body to reduce dieting behaviors and 
on teaching the patients effective emotion coping skills may be helpful to reduce binge 
eating behaviors, treatment of binge eating will be more successful in the long run if the 
problem of negative self-evaluation is addressed in the therapy. In other words, as 
therapy progresses, more emphasis should be placed on reducing the self-hatred feelings 
and promoting the self-acceptance of the patient. The finding that high self-esteem may 
be the single most important predictor of positive outcomes in cognitive-behavioral 
therapy for bulimia (Fairbum & Cooper, 1987) also provides support for the importance 
of this intervention of promoting self-esteem in treatments of binge eating. 
The third clinical implication of the present study concerns gender issues in 
treatment of binge eating. The present finding that the risk factors and processes 
underlying the development of binge eating in males and females are similar suggests 
that existing therapies of binge eating developed for treating female patients are likely to 
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be also applicable to the male patients. However, the greater impact of body 
dissatisfaction on dieting in females may suggest that it is more important to emphasize 
the cognitive elements related to body distortion and dieting behaviors in female patients. 
Limitations and Suggestions for Further Studies 
Before concluding this report, there are several limitations of this study that 
needs to be underlined. First, although the directions of all the paths in the proposed dual 
process model are based on existing theories and previous research evidences, the cross-
sectional nature of the present study precludes the possibility of determining causal 
relationships. Thus, the causal inferences about the directions of the relationships among 
negative self-evaluation, body dissatisfaction, dieting, negative affect, and binge eating 
must be interpreted with cautions. To understand more clearly about the causal 
relationships, longitudinal studies are needed to test the causal relationships proposed in 
the model and cross-validation of the model with other independent samples are highly 
recommended. 
Second, although the present findings suggest that the dieting pathway and the 
negative affect pathway are both important in the development of binge eating, it should 
be noted that the present results may reflect "average" tendencies that amalgamate 
different effects acting in different individuals. That is, the present results cannot rule 
out the possibility that some individuals binge largely because of the dieting pathway 
while others binge largely because of the negative affect pathway. Actually, some 
findings in the literature suggest that depending on trait characteristics, binge eating may 
serve different functions and have different antecedents in different individuals. For 
example, it has been shown that binge eating may bear lesser relationship to dietary 
restraint in highly impulsive bulimic women than in less impulsive ones (Steiger, 
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Lehoux, & Gauvin, 1999). The restraint-based pathway may also bear less importance 
than the emotion-based pathway in the development of binge eating in binge eating 
disorder patients (Castonguay, Eldredge, & Agras，1995). Further studies are therefore 
needed to investigate the differences across individuals in the mixture of causal factors 
that lead to binge eating by studying the moderating effects of various traits on the 
development of binge eating in different individuals. 
In addition, although most binge eaters report that they have their onset of 
dieting preceding their onset of binge eating, it has been reported that there is a subgroup 
of binge eaters who have onset of their dieting later than the onset of their binge eating 
(e.g. Brewerton, Dansky, Kilpatrick, & 0,Neil，2000; Haiman & Devlin, 1999; Marcus, 
Moulton, & Greeno, 1995). The present results that suggest that both dietary restraint 
and negative affect are both triggers of binge eating may thus be unable to explain the 
development of binge eating in the binge-before-diet subgroup. Alternatively, it is 
possible that this binge-before-diet subgroup may first start binge eating mainly via the 
negative affect pathway. That is, they first start binge eating as an attempt to regulate 
negative affect. Although this is a speculative assumption, the findings that there is a 
high rate of mood disorder among the binge-first group and that the binge-first group are 
more likely to have a mood disorder than the diet-first group (Marcus, Moulton, & 
Greeno, 1995) may provide support for this claim. The weight gain resulting from 
repeated binge eating may then motivate them to start dieting. Once they start dieting, 
the dieting pathway to binge eating is triggered and the physiological and psychological 
effects of dietary restraint will contribute to their binge eating. Their binge eating 
behaviors will then likely to be maintained by both the dieting pathway and negative 
affect pathway. As the present study did not collect data on the developmental sequence 
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of dieting and binge eating in the participants, the validity of this tentative explanation 
awaits to be tested in future studies. 
Third, as the present study has employed a nonclinical sample, the present 
findings should be interpreted as reflecting the propensity toward binge eating in normal 
populations. Thus, the implications drawn from the present findings on clinical binge-
eating syndromes should be interpreted with cautions since differences between the 
developmental course of subclinical and clinical binge eating syndromes cannot be ruled 
out. 
Fourth, as the present sample consists of adolescents ranging from 12 to 18 years 
old, the extent to which the findings can be generalizable to other age groups is unclear. 
Also, the applicability of the dual process model in the clinical population also needs to 
be tested. Future research will thus be needed to examine the applicability of the dual 
process model in other age groups and in the clinical population. 
Finally, although the present results supported the utility of the proposed dual 
process model in explaining the development of binge eating behaviors in adolescent 
boys and girls, the model could explain only 11% and 17% of the variance of binge 
eating in the male sample and the female sample respectively. Thus, some variables may 
be missed out or other pathways to binge eating may need to be added in the present 
model. The present model can thus be viewed as a building block for further 
development of models of binge eating. Further studies may improve on the present 
model by the inclusion of a broader array of variables and some other potential pathways 
to binge eating. Also, as mentioned above, the moderating effects of personality traits 
such as impulsivity on the dieting pathway and the negative affect pathway of binge 
eating in different individuals should be studied in further studies. 
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Conclusions 
Although interpretative cautions should be kept in mind, the present results 
provide supports for the utility of the proposed dual process model in explaining the 
development of binge eating in adolescent boys and girls. In this dual process model, 
binge eating is hypothesized to be caused by an underlying vulnerability of negative 
self-evaluation predisposing an individual to the triggers of binge eating, namely dietary 
restraint and negative affect. Specifically, negative self-evaluation contributes to the 
development of binge eating indirectly via two interrelated pathways. One pathway is 
the dieting pathway, in which negative self-evaluation leads to binge eating through the 
mediation of body dissatisfaction and dieting. Another pathway is the negative affect 
pathway, in which negative self-evaluation leads to binge eating through the mediation 
of negative affect. These two pathways are found to be interrelated, with dieting having 
a direct effect on negative affect. 
By integrating the dieting and the negative pathways in explaining the 
development of binge eating, the dual process model has advantages over models of 
binge eating that focus on either pathway since a more comprehensive understanding of 
binge eating behaviors can be achieved. The dual process model can also provide 
explanations for the maintenance of the self-defeating binge eating behaviors in binge 
eaters, provide implications on treatments of binge eating, as well as help in designing 
better prevention programs. 
Finally, an important finding of the present study is that the processes underlying 
the development of binge eating in both males and females are much more similar than 
different. Thus, the gender difference in the prevalence of binge eating may just reflect 
gender differences in the mean levels of risk variables, with females possessing higher 
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mean scores on the risk variables. The similarities between males and females in the 
development of binge eating also implies that existing knowledge of binge eating 
derived from females may be generalizable to males. 
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